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电迁移行为进行了研究，并探讨了 Zn 元素对 Sn-3.0Ag-0.5Cu 热老化和电迁移界
面的影响。本论文的取得的主要成果如下： 












(4) 对添加 Zn 元素对 Sn-3.0Ag-0.5Cu/Cu 热老化和电迁移界面的影响进行了
研究，实验结果表明 Zn 元素的加入抑制了界面处 Cu3Sn 化合物层及柯肯达尔空
洞的形成。 
 




























As is commonly known, leaded solder does harm to human health and environment, 
therefore most countries have legislated to prohibit the use of leaded solder. 
Developing lead-free of electronic packaging is the inevitable trend, so it is very 
necessary to research new lead-free solder. At the same time, with the increasing of 
packing density, thermal aging and electromigration become serious problems 
affecting reliability. This paper firstly analyzed the properties of Sn-Bi-Cu composite 
powders designed in our own laboratory, and the right flux was prepared with them in 
order to develop new solder paste based on these composite powders. The main 
results are listed as follows: 
(1) The properties of Sn-Bi-Cu composite powders designed in our own 
laboratory were analyzed. The test included DSC, surface oxidation rate, surface 
topography and sphericity. The results showed that all these powders contain two 
phase region, and the melting point of low-temperature region is 220℃. They have 
expressed good performance which required in electronic package. 
(2) The right flux was prepared with them in order to develop solder paste. Then 
welding performance of composite powder solder paste has been tested under the 
condition of the soldering temperature at 220 ℃. The results show that the welding 
physicochemical properties, mechanical properties, electric conductivity, thermal 
conductivity, and IMCs have achieved the conditions required in electronic package. 
Meanwhile, electric conductivity and thermal conductivity of Sn-Bi-Cu composite 
powders solder paste have an advantage over those of Sn-Ag-Cu solder paste used 
widely in the market. 
(3) Electromigration behavior of Sn-0.7Cu、Sn-3.0Ag-0.5Cu lead-free solder has 
been studied. The results showed that IMCs thickness and morphology of anode 
interface were similar with those of cathode interface without stressing, and the initial 















under stressing. The growth rate of the anode IMC thickness is greater than that of the 
cathode IMC thickness. At the same time, cathode interface became not regular after 
stressing, the copper substrate began to be eroded, some voids occurred at the cathode 
interface, and the trend of the formation of micro-cracks may happen, which will 
affect the reliability of solder joints seriously. 
(4) The electromigration and thermal aging interface of Sn-3.0Ag-0.5Cu/Cu 
after adding Zn have been studied. The results show that Zn could depress the 
growth of the Cu3Sn under current, while kirkendall voids have hardly formed at the 
interface. 
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